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(57)Abstracfc 

PROBLEM TO BE SOLVED: To execute operation with high 
amplification efficiency in spite of the difference in the output levels 
by incorporating and constituting plural field effect transistors in 
multiple stages and providing a correction circuit control bias 
voltage which is applied to the gate voltage of the field effect 
transistor in a final stage, when a high output mode or a low output 
mode is indicated. 

SOLUTION: A field effect transistor is constituted of the three 
stages of a first stage transistor OstFET), a second stage transistor 
(2ndFET) and a final stage transistor (3rdFET). A power control 
terminal (Vapc) controls gate voltages (Vg1-Vg3) of IstFET- 
3rdFET. A correction circuit 40 is made capable of using the gate 
voltage Vg3 the 3rdFET in a linear state, with a high level signal 
being inputted to a connection point B at the high output mode and 
can use it in a state, where the amplification efficiency of 3rdFET is 
high with a low level signal inputted to the connection point B at a 
low output mode. 
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[H^l] SBlJg?tSB2Jg?t$iJ3iiJg?£&4';fi 

t, minm^ts m2mmm?t, >uT*mt&m 
tatimmm&t, m^-h-jgsgjg^fcwu 
±.m&&e)¥mtmmm : &*. m 1 a^mimmm* t 
m 2 (o*mimmm?*G u ±i3SB i <D*mimmm 

ftJWSm* A2;ig? ft 5 CjfcS b fcff ^ £ 

SB 1 ig?#SB 1 «IiSg?fc&ili£ft, 

fB2Jg?#tB2sagjg?Kjgi^£ft. ±zam2(D*mtt- 

mwi&^ifim i .©^m*****? i sg^Ktwuftt 
&^;*ft.5£#ic. >w rxm/km^K-mmtstu 
m i jg?#!B i mmi&^tmtii&tt&Wiz *u 
m 2 sg?#s# 2 mug? *u ±i3iB i (D*m&- 

mm 2 (D*mm mm^<om i ig?i:SB 2 w^cdm** 

ft£gifi«fc !)'.h;* < &3<fcd^#{*it*i5fl?£#tJ5KU 
Bi±;fliiJ8JI[5]B&tt, ±I3SB 2 ©*««af«^?©$ijfflisg? 

s «t 3 _hte^ 2 ©*#**« mm? <mmmttm& 
^#fl^g@8§©ffi;*jK)fcD-^ ±%zm2(D¥mmm 

au ±mm 1 ©^^^s^fcA^ag?©^!^;* 
ft, MwmT&Aiiffitt&wiztizt.&ic, /^7x 

&&4g?<fcDi^l^;i'©M^:r;*£<ft«&£ft, SBlSg 

?#sg lmmffi^mmztiz t&t±mm 1 ©*«<* 
ii*a^?©»j»4g?c«^{zge^^ m2m?-tfim 
2 aagsg^fcg&fc;* ft. sb 3 ©*a3i*it*sffl?©f8 1 SB 
?tm2^<Dm*m\z>mmi*. ±.%m2<D*mvm 
mm^com 1 m^tm 2$&?<Dfflzmtizmm& 

h»#B3] it*]a2©m^$ijfflii5iEStt, ±i3?bi© 
tH*»t- h t?hu 2 ©#^<**ig^?© 

ftOTig^#tS&-r?>;W ^ flb©*##3ttl 

^(Dfflmm^mte-tz'U 77. u^«t »>&v>t»© 
mjEmowtmrnm*** m 1 a^ULte^* 7xm& 



3 ft, >W *^ffi*ag#JilI3t?l±, SBlSg?«:±§3W 
IEffl*«i*flMaSR?©SiJ®48?fc:^*n, SB2Jg?fi 
SB 2 SSJg?£gM^£ft, ft?Jffllig?fc£±§3tB±7^- MS 
05 Sttl?tttl«*ix**ilW*«l«lllHI. 

[fflt5RJS5] if^S4©^i*Ji*sip]E&ttx 

10 {*^±C^££ft£¥#i*ii*III]e&. 

(D^mwmmm^ ±mmmm*mmmm^ ±13* 
15 ti»^8] m*m6(D*m»mm®mt, ±ia«» 

©^ftJfBIg?, ±§3*§IEffl*a!¥ifctitaSf^ ±§3* 

20 ©*^«iJi»s^?> ±i3ffi iEffl*3WMitiiii^ ±13* 

[MfilO] t«lig?i:fg2ig?fc^J®ig?%*-r 
«IS©*^i*ti»S^?i:s A^ig^ts tH^Jg? 

25 i:^ mimmm^t. m2mmm?£, ^-rrx^n&jg 

±l3«IS©^i*Ji^?tt> ?Bl©^<*li*a^?i: 

sg 2 ©^«jg«^?* w u ±§318 1 <D#m#wmm 

30 $iMJg?ttA^Sg?C««&$nS{i^{c^Lfe(I^& 

m 1 ig^fg 1 MMffi* tt&ffizn, . 

IB2Jg^|g2SigSg?{Cg?igg$*U ±13182©^^ 

35 mmm?&, 

®mvts?ifim 1 <D*mtmmm?(Dm 1 ig^cs^wtc 

m 1 «g? a 5 ^ 1 mmi&^tmtim^mmzti, 
m2)&?&m2mmm?izmmzix. tiajmrnrnKta. 
40 is 2 <D¥mw®mmiF<DMWffi? t/u rxmnsm^o 
mtmffizn, «gi©m^*-H-c-H:, sB2©^fldf 

ES©tB*t Jfc bT, IB 2 ©i|£^Jg»a^?©^MSg?{c 

1 1 ] m&m 1 0 ©aa©^«at*ii8? 
tt, s«cfB3©*^«Ji*i^*wb, iS3©^i*Ji 

B^tt, ±g3f81©*«»Ji*g^i:A^Jg?©raJc 

50 -f 7xm&m¥*r>m%.i>'<n'<D/U7x*m&tfix, 
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m i w?wm i wamj-^mastii t^±i^m i © 
im&m i 2 ] m&m 1 1 ©m^jepigistt. ±k» 

?©©Jffl^t#t*&-rS>'W7'>(U^^^ ±83^ IX 
«±8B!ft 3 ©*»tfctgtS5^K«i&&f S/W T7- 

«k !){£v^©i:-r£iNI#Jf ♦a[3li&o 

[«r«jn i 3 ] m&m i 2 ©**>&*« wafttiu 1 © 

##ftM±£^j£Sft**#ttttffil3]B. 
[MSB 1 4 ] 1 3 ©*«i*if IsSESfcts ±13 

im&m l 5 ] igjfcJB 1 3 ©^ffciftaESSttu ±13 

im&m 1 6 ] mxm 1 3 ©#«i*if*iiHi8Stt, ±t3 

«»©*#i*JiB^*^nJg^W^-^ 

fcx )BiflNm?fc« $B2S«aim:> miwrxto 
±mm®L<D*m<mm%*&. m 1 ©** 

;i/©n^ 

m 1 1 sjssg? izmmzti, 
m2^ifim2mum^mm^tis m2<D*m#mm 

mmm?wm 1 <o*mtm mm? <om 1 m^n^miz 

»2iSg^*s^2SigJS^{zg!^^ ^1©H1*^-K 
•ett, f 2 7^««? J; D ttl&t 7^ 1/^ 
«fc-5fH«U ^2©m^^- KTJHU * 
#ttaiti(ilK©m*{CJ5SbT, i2>H7^SS?«t 

[WS&B 1 8 ] if 1 7 ©ffiSJ©^«li*ilg^ 
Bu HfcSg3©i)M£fltfiBsft^£WU «3©^<**i 
♦g^fct, ±83!g 1 ©¥#f*tt*gfi^ i: A^«g^©Htc 

*u *lJS?*s»l«®*g?trgE«g^tvi»i:«{c±§3^ 

1 ffl^^tg*iiR^©$ij®jg^ts^{cs^$n, ss 
24g^»2«assg?{c^$ns^««iJi*ii5iKo 
im&m 1 9 ] m&g 1 8 <Dmt>®m®&&. ±&m 



immm 2 0 ] it mm 1 9 ©4^f*tf 1 © 

05 *«WMS«±K^;5;hSMMSfl3«iEI|&. 

2 1 ] m&m 2 0 (D*m<mm\B\®<&, ±13 
im&m 2 2 ] at ^ 2 0 <D*mfcwm®&&. ±e 
im&m 2 3 ] mxm 2 0 ©^a»#Ji*a[iisstt> ±83 

«S©¥#fl3f«fB^£'v^ngH^Wtf-v h7>^ 

15 [it«2 4] gfta^WHKi:. ±I3a«)S*«iJ 
fflJEIES t ffi ±/ v SJg^-r s ^ ^ — 1/ ^;Wi^ff*f 
i:> ±i3ei!;«*S'Jffli|5lES^tfi^^5 ; &-K^^<t?) 

20 2m?tmmm : Pit*'r&. mm<D^m»mmm?t, 

<D*m#mmm*&. m 1 <D*m#mmm* 2 ©* 
25 mimmmttfii.. mi<D*m<mmm?&. 

;WT*#tS&^<fc$/^£l^>>l'© 
;W7^S«&Stl, 
H£ 1 1 «t»8?ic8EM$nx 

30 m2m*ifi$s2mmm?£mffi$ti^ m2<D*mmm 

©jwjg^* 5 ^ 1 (D*mimmm?(Dm 1 as? cs^iwk: 

m 1 1 mmm^tmtim^mm^ti, 
35 ^2^*s^2m^ss^{c^$n, m^fftHWiaKttx 

©tb^^^i^^tcsiJRs^n-siaK:, ^2©^ 

40 b^ »2©aj**-K-ett» *#i*ii*siEiss©ai*tis 
ct, ^ 2 ©*#«Ji*i^?©$iwsa?{c«*&-rs-'W 

m*m 2 5 ] m&m 2 4 ©«fs(c©*««di*is(5? 

45 *aig^(ix ±H3Sl©*^*Jila^^i:A*Jg^©Htc 

^ 1 is?^ 1 mmffiTKi&mznz t#£±.%am 1 © 
^sw*ti*asR^©«ijffl«g^tca^fl<jtgEiK$n, m2& 
so ?^2«®jg^tig«i$na»ti^ie«ao 
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immm 2 6 ] m&m 2 5 ©ffi*»s«@B&ttu ±mm 

1 (Dtiiti^- H T-fcfc, 2 ©^Nl{fcit»§fit 

©»J» §;W7^l/^J:!)ft^ 
[W#«2 7] W#S2 6©*a£{*if*IlE]Egl£, 1© 

*mf*WR± tmi&ztiz mmmmmw* 

[W5RS2 8] M*H2 7©iMfftJf1l|g|BU:, ±13 

[w*jb 2 9 ] ffi&m 2 7 (D^mimmmmit, ±hb 

SBlSSigJ^i^ £2ttSWIf?£* 

SST-feoT, ±83tt*©*3M**»M* : Fi& ffSl©¥* 
«^38?fcMi2©3MSttitli5iS^&;&U Mil©*» 

g i m?&n i ssuB^jd^^ti, 

SB 2 m=?&& 2 MWPEttMS *u SIS 2 ©^SWfctils 

»j»igdF*SB i ©*aw*ti*i*?©se i t«^a<jt 
is i «g?a*s& i wBm?k.m±im : ?z.im2tis 

wfe-sfcasASfciBifPu ss2©m^^-KT-(±. 

4MWW«IB»&©lBafcJ&C*t, »2;H7^ft»«f 

3 2 ] rn&rn 3 i ©sa©##«at*ssR^ 
Mj*Ftt, ±1318 1 ©##flatfij*P t A^ag^©raJc 

1 M-f T^tttj&Jffi^ <fc ^WSLl/^MOt^ 77. 

im&m 3 3 ] m&m 3 2 (omtivmrn^. ±mm 



S&Sg^J; >> 7^ u-<;i/.t t)<av>*)©tf*a 

[»**3 4] W*S3 3©4M»ftJiffi@BtiU 1© 
05 4M*ftm±KJ&j£3hSttl£l@gB. 

[W#«3 5] SN&H3 4©*3ifldt*g|SJSSHU ±83 

3 6 ] mam 3 4 ©^ffctg^nissfci. ±13 

[i*S3 7] ffi>&M3 4<D*m*®1m®&&. ±13 

tfi-SlMR©*****!!*?*:, A**?*:* HJfcflKF 
i:, SglttflWI?^ IS2m®^^h, MWT^ttl&SB 

±ffi«*©*#fl3t9«*3Hi, SS 1 IB©*?!?«Ji*a*^ 
20 ta*«©*»<w«*^**u ±8a«ia©*»» 

;W7^ J: & ?5r5£ WW© 
25 JBUH^flSlWBSSKPfcSaSSns 

•jaw?*** 1 m<D*mtmmmir<Dm 1 **f coato 

SB 2Sg? 2 S®JB^ fc&ifcSft, ±I3MS 1 ©©*# 

±i3w*s©^#te*sti?f??©SB i m*tm 2^©Rg 

35 U tti^JfflHUKtt, ±S3til^S!©*SI«^ie«^©$'J 

t-K-ii, ^#i*JitHUIiS©ai^A J Rif^©U'^i'^S'J 
»3*iSJ:-5K:, ±f3Hi^S!©*S¥«iJi»S*^©SiOTag 

[00 0 1] 

Mm«) is<tifj««iui^«cffl*a*nsiiMS(*ii*iiii 
u itt:iaa*t-H«p©*»§»45*fii±$-&a-i:*s 

50 [00 0 2] 
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(&mm.mmm <Dmmm<Dmmwmtimiz&. mos 

FET^GaAs-MESFE T^^t®^ji^ 

[0 0 0 3] -UK, m?pS!Smrl±{£fflStS£lCi§rfc>-g- 
T*JfeJ^ £ (Of * y - u t*Wi%ffi*fi: <fc o t/«BJS*£ 

[0004] «jnitt«Aitt«« ^m&mt>mm& 1 

C : RFS*jit*I|5]E&) Coutlt BigBPtt^ff 
ram^ly^ hoz^^j 1997*£1J327B^ P115~P1 
26C§3«£ftTUS. d©:£i9tt:fcJu «O9 0 0MH 

z m<D*)^J55£&ftm.me>mmii3. j t>vkM<D gsm^ 

5££ovvti3«£*xTV^„ d©£i&Kfci:, tidti 
®m*5Z£.^xbt2Uznx^x, rajijftjfp^fc 

WS's©**^©******.* • • • j ^i:I3* 
[0 0 0 5] £ e> r ¥<Dj3j£.X-$>tu- 

^©SMStt-T^T® £ ig©t±i^H^^ LT H 3 

[0 0 0 6] 

JftSlHlES) t±x APC (Automatic Power Control) @ 
* t -5 <fc a £ ^ - h ifiUm £ ft S fltfiK C o T v a 
[00 0 7] iiuf3«2/iitl[HlSSa\ «Atti*T-«®^ 
v^^rtrii, ^©«^*#&»£<£T-rs;r£:fc:& 

So d©fc#>, ^/Io#£V^<g^T'©m#l^;i'#'h 
£vMseffl©i§-£-£tt\ «S2&*#<E<, «?fe©^g** s 

[0 0 0 8] t2£#©lg&J38Jft;*Jlftgg§T-fcJ\ 
g/^7-M0 S©^- hA>f 7* fcWS SCI 
i:^?., <£tti*> +5dBm) ^©U-TU 

r-f^AM/AM^tt (AM/AMconversion) #<£T 

[0009] #383)3© a i$au m^ju^i/oav'.t^fc 

CI il iCfe %>o 



[0010] *^©fte©SWii. tB^u^;i/©jg^{r 
^fce.rnsutis^t-SK^-rsfiHi^i^©'; -t 'Jr 

05 [0011] *^©ffe©gWtt, 3lffil^H43cfc^«rfe 

[0 0 12] #$PJ3©Hu33&£tH:^©«^©gl$£^ 

10 *>fcr>ot3T-&3-5. 
[0 0 13] 

[RM£8¥&-f 5fc«>©3M&] #Ei|C;}3V>TPI^;*ftS 

15 [0014] *j$Tizt&^x&*m<mmmi L (Dmt 
vxm&&)mh7>vx* (fet) £SBgvr5#, ^ 

(HBT) , HEMT (high-electron- 
20 mobillity transistor) * fc*#ffcttttfi?^ 

Z>*m&MfiLlz^Xi>i' 'J n >»£tcpg£>ft 

A -ffl3R««*ftdtr * ©T- % S . 

[0015] (1) ®.&<Dmw%}mh7>iS7>#%&m 

25 Cffi^^T-fiSf&3ftS^#^lI[I]lire&oT, «if& 
7-3 > hD-;u^£f)0«&;*ft.S. ±f3MIE@B& 

30 hu (apc) m&frtymmti^-h'vm 

S>» W T^«E©tfJ!)D{C|lt; U-T, «i^S!©«l^^* h 9 

35 -r'©«^#£ftfct§£\ ^r7-3>hD-;i/«8i?«t?) 

r^SE©tiAD{ct5U.T, ±!3ffiiElHlK 

itm&momR&jm Y9 >i?x#<D7- hmm^zz 
■5. 

40 [0016] *«fi^C*5^^TH:. ±I3^<*it*§Ie]S& 
45 

[0017] ±I3MIE(51BSH:BuI3SliS|©©mi^^ h 7 
>***©y- h®®fcHuf3ii&S*SiJ»IllBSt©M© 
M-f7'^«©5liaigl&©^^At^$nSo ffliE® 

50 V9>i?x*. Rvimvmtm^zbmf&zHZo 
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mztl. V-xS%?ifimmW.GL (Gnd) 

f&2ti, Mo±i3«IEffl«|^lllr5>:^*»i, ±13 

e«i®:©s^^ h7> ?z * zmfeiDitm-z-m'b bfc 

y- r*8^£&lrc£*U -7*- hJS^^W 7*7,4 v?- 

t&ttmmzti. v-xssff (Gnd) icm 

[0 0 18] huIB^MT^^^ 'y^Sg^JcH;, tttfjS*) 
U ^;i>8iiJffil®li&©W;frfg^* s l&&S $ ft S o 
[0 0 19] (2) £fc±i3 (1) ©#lJ$tC:fcV>T, H 

- h h * s «t -5 fifj&-r s ^ i: * asmx- & -S o 
[o o 2 o] *^BR{c*v>Ttt, (i) <D74 v?-mm 

[0 0 2 1] ( 3 ) S{cffe©fl|fiK{C*V>Ttt, ±I3*fIE 

±a3g»«;^J3P[i]s&©ffi;kM^#ms£ 

^— HOg^ ^©©S^abJii r7>^;**©<7*-r 

©s^awn r ^ ictt±fagi6a^jffliii8Soai 
is©*^* r ^ >i?x* tc T^mEttv 

s. 

[0022] ^ramfc^THu ±%&*mtmmmm 

: A*>^, UJ^SS?, «»©Sig«aag^, 

fitifa«&©s#«i* r ^ >*x*©y- hsg?t;SM$ 
•hm h7>^^ w*©«#ab* r ^ > * ©y 

[0 0 2 3] mm (1) ©^©{cJ:*v«, (a) ^-7- 
u^i/S^rs^tcS^v^TSibS^JWIlBS (APCII 

s§) ^^©m^n^T-^s^^h^v^x^c-y-h 



m-e&m u fatts*/^- HT-ttHuiaffliEiigs©>'w 7^ 
05 a&jgr^v^x*©^ («♦!$&*) #iSwt*<rc{sSffl 

t§5CJ:K%S. c©jfcg*, ®tB*^-KT-© , ;-T 
Ut^©|p1±, AM/AM#14#|Sj±-f 

g«7j©<ai&#0*u atib*^* s ft<«:-5.. mm. 
m&<Dm±&m.mmm(Dfa±.h:tiiZ>o *£««*;© 

10 <6&£ttStfe©'h3Hb£fc5iS#tK »i^l(s«lffl'J^b, 
efifbtfjSjE&T-^So 

[00 24] (b) HU§3««l©©«#a*h7>^^ 
huI3« IEffl«#»S r 5 > y X * fi^E J U v ^ Jc 

15 I^S!©«lf^*h5.>^X^©mffi©Jt^T-Ji/jNbfcA 
20 ShfeH. FETO^/^ydr, MJK^b^^b-T^ 

[0025] hu§3 (2) ©^©(i, mu^m. (1) ©ei 
fiE^^*5v^T, s^BCH:si&s**jffliiags©ai*^ 

25 ©a9^«ES^i:b-C(Sv^®T-H:mii3MlElHl8&tt<gm 
t^^TV^SCfc^^, buI3#© (1) fc|5j«©S!l*^ 
U^^f©[pl±, AM/AM#tttf|Ri±t%}:i:t)t:, ?g 
[0 0 2 6] huI3 (3) ©^©(i, huIB^IS (1) ©<t 

iM»*h5>s?^**aawt*(H»igiSTf«i»u mif3 

35 y-l-WWHS: bHui3fb©«^«J* h 5 > ^x 
ct^t,, hu83^© (1) ©«fi£©«-&i:ll«{c{atH^ 

40 [0 0 2 7] 

[^©HM©?&SI] WT> S®*#BSbT*^©l? 
JE©^Srl¥iM^ltt^^--5.. ft,W(D$m<Dftm% 

gttwrsfc«)©^B{ci3v^T> iMi-«itg*w-r«*»©(i 
h-49F9*w«-, -e©igi?}?ib©iawo:«i5S-rs. 

45 [00 2 8] *fcT§3K:^Ttt*£#*i*a^©0i.li: 
bt«lf»*h-5>^X^ (FET) {CtDUiWSfS 

*>©T-B:*<s ;H!t?-7h7>^*, 'vfp^^ 
-YtK— ^b^>^^ (HBT) , HEMT (high-ele 
50 ctron-mobillity transistor) 
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fB£ft3t>©T-fci:fc<, ■>'J3>-^7^0ASfi-¥> 

[0029] (xmu&b 1 ) *nm&® 1 

h7>^S 3 RCttMSMR b fc^f6fltf&©^«{*ii 

«@» (it&«j&«*ji8tis§ : aaaay^y— t^i-^) 

[0 0 3 0] 01 Tbmm 6 tt*«fl§©-HMye«8 (USE 
— ;u) lc^bS0ffeS. H H±#SQKfc!& 1 ©iiSJiSE 

a — ;i/©*te©¥®0-e & % „ 

[0031] xmrnzm 1 ©siii^**ti*g§§ 

SHg8t2©±iS tc*** r3#S;fae,*u 

[0 0 3 2] KMt"7— 'ES'a— Jl/ 1 fciu IEi&Si5Sai: 

@8SWH^ISSI^bfc«jtC^-DTV>So #HSfiyfc<Bt 
lT-ttSIWftfib^VS-';** (felT#fc r^>S>;**i: 
fcn^-TS) £> ffllSh7>^^ (IstFET) , 2 
Sh7>^^ (2ndFET) , h ^ 

( 3 rdF E T) £ bfc 3©«JEi£tc:fcoTVN£ (0343<t 

lBu M^Ki^bTC^l&Sffiffl©^^^-^ 
^a.-;i/&«j5Kb-CV>2>o 

[0033] 7 7*3li^I«^Mt:^ bfc 
*>©"C*»K fflS4{C|9;»tfe7>y^^7'-A5©rt<RI 
tc^mi-S7^^M6$, H5f2ia^S«2©iaSCiS;^ 
£0^bfc^?S^tfcitSC3l^»ttsc:fctc«fc^'rH 
Jg£ftTV>£. 

[0 0 3 4] CI©^ri-y7'3(iE«ia«2©y7> KBE 
Htgif37 * */K6 £^bT«$U$fcg^£ftT«?^> 

-^KtefcfitfiKb-tv^. 

[0 03 5] miI3gB«aS« 2 ©THH3HK8U ^mW^ 

^ wgBism #i&i*e>ft, jtnrat/t?— /ui 

ftSidCfcotv^., 

[o o 3 6] m3&Em&&.2.<o¥-mmT'$>2», c©s 

£&^T, Efa«tR2©-fiia (0*T<f«) £fcfc&A>£> 
£K|qJ*»oT, \jim=£ (Pin) 10, M7-3>M3 
-;i/ig^ (Bias SW) 1 1 , K<W? (GND) 1 

2, ^«7— n> ho- (Vapc) 13, H 
Jg^l 4fcfcS. ffeCftiS (0^±<B1) -efcfcfc** 

££fc|£l*»oTaS«8?- (Vddl) 15, (Vd 
d2) 16, ^7 > HSg? 1 7 , SSiSg^ (Vdd3) 1 
8, tiitim? (Pout) 1 9fc&S. 

[0037] Butaia^««2©*ffl{cH:, mmi 



ZkY?l'V*9*mfrikA J ti*m&.?-v7 2 5~2 7. 
R h&<BT-*7n£ft S«»©igtr[, C h&flrc»i*;*ft 

*«*©:□ v*^-*, cB^stfitT-^^nsaa©^* 

■i ^rny^+hPB^ftT^S. 
05 [0 0 3 8] lstFETt2ndFET(i#-©*««iS 

tS^^y;^>y^{c^fiK$n-rv>5„ 3 rdF e t 

(Ql) (±2f@©*29i*^>y7 , 2 6, 27T-«JES$nr 

l±> BU§B3rdFET^«J5Et-5S^^h7>^X^ 
10 i:> ^KE1-S«IEffl«^^h7>^X^ (Q2) As^e 
V 'J^y^tCTfcJE&i* ftT <,•>£>. C©Q 1©— &zmf$& 

**tt^©#tjg#|s]bT-;j9 5. b*>U ^©*§;*fc}u 
04{C^«totC, Q2&Q l©m^©Jt*T-«§'hbfc 
15 *i*;*tc;&oT:fc»K &KLmfe2tlte^&l/5 0 OS 

@K©m^«^ (f&jwt^) icts-y-hnvT^sEE 
©g(b&> tr-*^<7- («*y-r«E) ©#&e>-r 

i@lfSffl^©5:^±A s ») ^jfir^TA* ?)©^D-r*^t)-e- 
20 Ti^*»Ktii^^#5fc«)T-S.S« E4CB:Q l*5«tV 

Q2©/f-h CGate (1) , Gate (2) } £. s Q 1 43 J: 

VQ2©HW > CDrain (1) , Drain (2) ) (DAS' 

— >#7^£ftTV»2>o 
[0 0 3 9] m3l£l$^xmfrt»VA?->&fr3 Ofcfc 
25 ^ * 5 -Y XST-fe »3 > BEi&i; fcttgBSSS^ffl©; W K t> 

r 2 5 ~ 2 7 ©0^ b&^«@fci!!iia«i^a>«:)v^ — > 

gP7>3 o-e$.sia^SP7>(±#««©V'fi'3 it-&^£ 
30 [0040] m.f&wmm*m#.?-v7'2 5-2 

So 

[00 4 1] #H5Eff£<8 1 ©iSJ^^t^— ^ jl— ;i/ 1 
tt, El £^«fc5fc^MH)8&£:feoTV>3. ^©^M 
35 @Ktt^S^©^&^t»©-C-feS. *4b\ S^ttv 

[0 0 4 2] d©IlgSt:*5VNTs yi^— n> hD- ;i/Jg 
? (Vapc) {CfcoTlstFET, 2ndF E T, 3rdF 
EW-ME (Vgl, Vg2, Vg3) $r®JP^5o * 

40 mmrmix^ smmtjftmmmvmtizxti-rzA 

y-n>hD-;i/Jg^ (Vapc) «^©©S|^i»^ 
h7>^^ ( 3 rdF E T) ©-/- b tCHtCtt, «IE 

[0 0 4 3] C©«IEiaSS4 Ott, El{C^-r«t^{C, 

45 mmmmmomft&jm h7>^^ (Qi)oy-hi: 

BugBVapc^^i:©^©^^ T^«®BJiO^BS©g^^ 

acki/^ x^s^^n-y- h^ffiiftR 2 &*cbTga§s 

snv-^ #£i£«<a£ Stii h« $ ft 5 n *)VM<D 
mmmmftitomh^yvx* (Q2) H«i3»iEffl« 

50 IMb*b5>^* (Q2) ©y-hUHW-f 
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mox<< 9ffflt^ash7>^^ (Q3) mm 
v?-mmw&}mh5>i;x# (Q3) <Df-vtm 

^m=¥- (Bias SW: ^^-3> hD-;u^?) fc&£ 0 
[0 0 4 4] HiJia^SI^Bttt, M&ift^X^Afc:*} 

v 1 x &mmt> e> si* £ ^ 9 - u ^jimms ^ & xt> t -t 
5 tB^S^; u^;i^iJffli(i]iesotb*{f ^t*s SHighb^;i/ 

[0 0 4 5] /WT^^-f y^Sg^JCHighl/^I/M^a* 
A*j£:H6i:, h 7 (Q 

3) #:4->U «IEffl«l1i^h7>^^ (Q2) © 

(Q2) ©-7- hm&Vg&Vwpc^tt&l-fZFf®.* 
TF-t (i5©4ffl(Z)y7 7#I) . 
[0046] itz. fU v^Sg^tLowU"<;i/ 

(Q3) tft7U ItiEfflW^lSh^V^^ (Q 
2) (iM^IE* 'J EES £«tfi£U 05©fi<il©^ 

stFET, 2ndFET) ©y-MEWTt^D* 1 ^ 

- bSBE©Bu§agi&s*sij®(i]s&©tB7jSffit*t-rsti 

[0 0 4 7] *m&J&m 1 ©S^iSf <7-tfa-* 1 

mmmm<DtiitimEE (Vapc) #R£«m£U:i:&S» 

V^So fch^tttv E5©^7 7lc43^T^mffi^ 1 . 
5Vi:bfe«^ *b7>5?**©.y-h«E (Vg) 
fcJu iftffiTJ^- KT-ttE 5 ©£<I0l©it5&7j;e- KB#©>/ 
^fc^V-CVapctfl. 5VJBLh*fcttl. 5VJ;t) 

tiSv^fficy-baji (vg) »? x i&mti^-Y 

X&m 5 ©^©ffiHWj^— h*B$©^7 7 t43V^t Vap 
c#l. 5 V«fc»)*><gV^l . 5VWTOfi^tti©^ 
-h«E (Vg) fcfcS. 
[0 0 4 8] bfetfoTx C©|fIEII]E§4 0t .fcttfcf, 
0 5 ©^«!l©{Siti7J^— KWr©^5 7 -5 «t 3 

tCx fi|i|©©m^*h^>^^ (3rdFET) ©£* 

— h«£E (Vg) tt 2 VWT-C-ti^O^b^Vapc© 

mna^aMLx^nm^ti3i?>tzit>, 1. sv<t») 

* <£v >ttffiT?©Jf Hj»3£#fqJ±-r S d i: t 5 „ 
[0 0 4 9] CM, E6©^7a»f>7}£»3<fc5tc> 



ffiIEh7>iSZ* (Q 2) © KU-f > • y— ^fi«i5t Ids 
©£flsa**S<Tt»y— h • V-*S£EVgs©Mb#/Jv 
^fV^fctCt^o Q2©Ids-Vgs*iH4#V 
thW±©Sfiis£T- 1 ds#*£ < gfb bT t> Vgs#&£ •) £ 
05 <bb&V^i:£;fiJfflUTVgs£^>;r (^ ') y^) -T 

[0 0 5 0] ETJi^jUSf^lWiS^/^-^e^i 

HlggT'py^T-ifcS. 
10 [0 0 5 1 ] «^Sl£*Bfct, 0 7 ©@SS^n * ^ 
^-<tdt, SS^g§7 Ofr£$gg£ft;fcRFj£e{i*ffci\ 
»S««f<!7— tS?i-;H©A*S«? (Pin) tAA$ 

(Pout) &e>Bi±i£titzRFmmm^*, mtimtam 

15 8S7 1 , mm7-( )\"9 7 2i&lgSLT7>r7-7 31cm 
[0 0 5 2] T>^7 3T-g«£ftfeRFg{M«^ 

at* gmmms ox-m^wmznzo smmiss 

0^tfj7j£ftfc§«3&Kfi^S II fcJu A/D£&gg8 
20 1 X'riS* frm^g&ZtlX 3 > b D— ;i/D S> >;/ ^ 8 

2tcaj7a-rs. 

[0 0 5 3] 3> hn-;i/D^«/^8 2J±tB7J«7jl^^ 
;i/$iOT(fl]SS8 3©3>hD— ;uD$>y* (a) 84^ 
Hi*«7J«IE$iJ»iaBS8 6©3> ho— ;i/ns?«y* 
25 (B) 8 7{C/^7-U^;i/^(f^S pl ^ai7J-rS. 

[0 0 5 4] huH33> hP- ;i/P^>> 7 (A) 8 4fc*j£ 

tli7jff^*Hl*t-S. ^©M^ttD/A^SlggS 5T-7 

^-D^m^t^^^ /^-l^^i/jg^mjEVpii:* 

30 oTa»S7a$fJfflIIlSS (APC) [38S7 4lCtB73$n. 
A P C[5]B& 7 4&$iJfflIt-i)(a^Jc«tSo APCS1ES7 4 
tt, /^7-=i>hD-;i/Jg^ (Vapc) CATJ^tiSo 
[0 0 5 5]-*, hu!33> ho— ;bp^>y^ (B) 8 

35 Tmtztamtim^&ti-tZo c©m^i±A/D^g^ 

8 8T-T^-D^M^^g|^tt, BUiaHighl^Mt^g; 

fc«:Lowl'^;i'M^i:'5:oT>'^ , 7— n> bp— (B 
ias SW) izmtlZtLZ. ftfeTj, JtS^SE/^— ^E^a— ;i/ 
l©S®ig^Vdd (Vddl~Vdd3) (c{i*rt&9 0 AsgEil 
40 SfiT-So 

[0056] *.mmmm i {c «tn«wT©^s&«-r 
ss (apcubs) ^e»©tti7jm^t-^«^«i*h^>^ 

45 X^©y-hS£E*SiJffl)^-S(S, iiStB^^- KT-ttSuta 
ffiiE(51K4 0©^^B vT-ffl?) CHi 

IEEB&4 0©^^^ T^X-f ^^^tCLow^^<;i/ft^<& 
50 A7jbTS<S|©©SIStja>*b7>^^ ( 3 rdF E T) 
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AM/AM4#&#[S!±-r 5 rg»«*©<g3£# 
ISI$f!S©|nl±i:fc5o r8g«;k©®ii£fcfc*ffc©/h 

[00 5 7] ( 2 ) g8S&©«#3!£i r ^ (Q 

i ) t m&miEmnmjm b*>?x* ( q 2 ) a^y 

&<bfc*tUTgc;£fc:*:5. 

[00 5 8] (»ffi^2) 0tt#£gB§© 

^sis«i{c^t) s mx& z . 

[0 0 5 9] *SUfBB^2©^^iy-^^i-;i/tt 

2©ia5JS«/i<7— ;nti> 0 8 o^ffl§K@T* 

lt*JV>T, &J^SB£gI&S;*j$«[5|g& v ?te£>1->V 
apc£8i^Lfcfltjgi:fc-pT^So £©[h]B&T- 

[0 0 6 0] m2\Z#mtf&m2(Dnm$L>W- : £i?3. 

3 > r d-;ud 9 v Z 8 2 iy>e,mffi&B fcjgfc atH2>« 
^JffliE^lJa|I[ilKSISS^^^fe«J5glCfeoT^^S. LT> A 
PC0SS7 4{c.fcSit5ffi;fr*-r'i:<gtH;tj*- K©iiD# 
£^C&&i8:^mEVapc(SW)fcfc, 01O£&^LTi& 

[0 0 6 1] 
[81] 

, . R3 + R4 

VbpcCSW)- X Vth 

R4 

[0 0 6 2] HI 0tt*SUBB»2©i*«|«/tl7— 
[0 0 6 3] ##lfifiyf5$§2©*§^fc}u jtufBaSSgSffVap 



*k mtvgmm 1 i:isj«c em**- K©j»^tibt 

em**— KT'©U— 7'Jr-fClqll, AM/A 
Mi^M4tfifii±-rsi:h-fot:, i£»m*;©<gM#0ft> S 

|Sj±fc&2>o ?SS«*©<gM(i«r(b©/J^b{c*, 

[0064] (mMmm3) 01 mmmi Btt&sm 

[0 0 6 5] *mSMm2<Dl%m&S* r 7-*:V3.-)\,& 

01 i<Dmm®mmx'7ji?mm£te^x^Zo *mmM 
m3(Di^mw*'7—*:i/3-—)\'Ut, 01 i©#«5iE& 
15 mx-TTsirxovi. mmmtmmi<D&otiimiE®&b£m 
w-r. »jfflWB?*s«s©a5§asiw»* h 5 > ^ * 
( 3 rdF e t) &M<m<Dm$&mmtomt5>vx* 

(lstFET*Jj;V2ndFET) <Df— ht^W 

1 ftrauw? vapci mt&mmm<Dm9&hm h^>v 

20 X* (3rdFET) (D>f-blC<Dfrmffi$tlZ>%2fflffl 
V apc2 h £ W -T S^fiEtr o T V ^ . 
[0 0 66] 016 tt*SliflyB.« 3 carafe"?— * 

^T-feS. C©IlIEST*(i, HuS3HJ£^ffil©ll]^43V> 
25 T> tt5*«*b-<;i/$iJ®I|HlES8 3©ffl*<lt* APCi 
K7 4tA*^, ^©APCHIK7 4©UJ^jM^^hu 
1 ftWig^VapclHA^-e-T 1 stF E T43J; V2 
ndFET^$lJ®^-S«]^S!ffl!l$lJfflI|HlES^^:^ W*»*«IE 
SiJW(HlK8 6©tti*fl^*milB^2$iJffllJg^V a pc2K:A 

30 ±i$&xmm®<Dm$mmb5>i?x* okifet) 
^-^.msExmm^r^wmmmmm?k t&mvz nx 

[0 0 6 7] *fe, Buf3SJ©WJffllIlIfiSmi:*^©*OT 
@S&^tt*-K«]#^.|518&9 5tc<t^T«J#ie>n, to 
35 m*^— H©»&Ctt, #©ffl#h7>^^ (IstF 
ET, 2ndFET, 3 rdF E T) i^TtfAP CIUE&7 
4{C«toTSiJfflI^^ iSffi^^-h-C^&tCtt, IstF 
ETi: 2ndFET*JAP C0E&7 4 {C <koTf&jaH£*U 

3 rdF e T^«eig:sij»ipi^T— 7Z.m&xmmznz> 

[0 0 6 8] stilB*— r*^!J#^.[§lES9 5aa>hn-;v 
Di?>>^ (C) 9 c©3> ha— ;i/D^'j»^ 

(C) 9 6{cJ:oT©Jffll$ixST^o^'f ^5=- (S 
W) 9 7i:T-«JE£^nTV>5. *-HtU#^lH!K9 5H: 
45 3>hD-;i/Di;>^8 2©ffi^«^{c«fcoT«J»)Mlt) 

[ o o 6 9 ] m i 2 ttista**- f*j j; vea**- k 

50 tH**— K"Ctt3rdFETtt— ^©^— FSffiVgtDS: 
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^T^3. fUt< tztZttVapcifil . 4V£Mtls 
Tx Vapc*SigV^^T-ttigtli^^-KT*ttf^^^ Va 

015©^77C^t<toKAM/A MUttis 
[0 0 7 0] Sfc, SI 4tt*5yS^^3©i^iaS^'7 

— )U£&ttz>&mti ; e— F^imm^- f 

H^t^77ffeS. Vapc#l. 4 V«fc 

fcfctB2/S*;#3 0dBm©i:g6%BU«lRl±-ri» (iStiJ 
K©#jsm#j 2 3%, fitti**- 2 
9%) . 

[0 0 7 1] #5lKiff5SS3{C:fc^-C*K ButafHSSJfcJg 1 
t-CDU-T";^^ ©IrI±, AM/AM#tt*srSl±-r5fc 
Sm##©ft±liSgSI$IH©lSl±fc&£o 

[0072] &±*mnmic&-oxte£titzftm*mM 
mxm* mm ^mx $> s c t t±v > a * x * &^<> 

[0 0 7 3] JBl±©BMBT?tt±fc LT#3SHJ§#£«fcoT 
& £;h,fc$P.§£ ■€©«« i: & o fc*Jffl^-efe SSS^S 
e«t-3V%TKWb&5&«, ^ftKBS5g£tl.£t>©T*ttfc 

t§3. *ftw&'pft<£t>w.mxmwrt-zmiimmtii 
ffiic&mmx-zz* 

[0 0 7 4] 

[^©ja^] ;4^K:^Tra^£ft53S[?Ji©5*>-R;3t 

&*b<D£&^x&£>i\z%)3k*ffimKiisiw-rtii£, t 

I3©i:43?)T-fe5o 

(1) ^7-i^;Wi^fi^K«^<Highi^;i/{i9i: 

lovl"<)Vm^<DWl)8iZ.XlSmtl : £— FfcfiHtfj*— 
KfcfcU <gtB^^-FT-(±«8l@©S|f^Fv>^ 
**©;WT:x#ffl;ttift£i^ffifc&2>cfca>£> (gffi 
*J^— FT-CU-TUt 1 ^ ©IrI±, AM/AM^tttfr&I 

(2) d©*s^ m«fe##* j ^<*s« 

(3) }^eS^©@i«^^)Migl^H©|Sl±*K-5 

(4) £fc, Ysas^©fi8ittatft©'jNM'fb{c*)S?* j 

[01] *$BW©-IMtfg (fUflyfcffil) 

[0 2] #|gffly&<8 l<DTSm&/iV- ; ei?3--)UDWm, 



&7rsT$mmxibz 0 

[0 3] *ISfflg^® l©WSft>ti7-^yjL-;KZ)a6« 
©¥H0-t-&£>. 

[04] ^HBSff^l©^^?— t^i— 
05 2>m&mh7>VX*£. iUSh7>^^CDy-h 

5. 

[05] *mmMmi<z>Mmww- : EiJ3--)uz&i,i 
&£<Dmm*B-t<y : 7 7x$>Zo 

[06] HufB«IEh^>^^©y-h • V-^iEt 
Fl"f> • V— ^«ifiti:©tiH$:^-r^7-efeS. 
[07] #Hlfl6J&!i lCJftWjfcM?-^:!.— 
15 ^e«^«IS«©-gP&^t-[e]ES^Dy^-efeS. 

[0 8] ^m<Dm<Dmsmm (.mmmz) x$>%-& 
mw x -7 - ^ v zl -jvomffims&m x & z . 

[0 9] *Slfi£^ffi2©lS^«?^'7-*yi-;i/Sffi* 
>i/^£SS^S8S*8©-SI5 fc^-TUBS:/ d y <7 x % S . 

20 [0io] *30B&fi^ a 

[011] *ftm<Dm<DmMMi& (msmm3) x%>% 
[012] *mffiftm3<Dnmw'i r J-^v3--)\'K.& 

> ho— ;«/©^-SjBEi;#h^>^X^©'7*— h/WT^ 

30 [013] *HSE^SI 3©^^^ -^e^i -^ti- 
lt SiismTj^- F*5«tV<StB**- Ft*jtsm*s* 
i:«j^i:©ffiil^^7 7T-feSo 

[01 4] *mmm3(D&mw< i ?^iS3--)uz& 

ttZMmt}*- F*5«fcV<£tH^- KCftltS'tp— =i 
35 >ho-;i/^mEi:tll7J»*i:©fflil&^-r^^7T- 

[015] *»S6^®3©iS^^y-^^i-;i/i:^ 
*©i§ia^^ 7 — * i — is It £ ttJTjm*; i: A M/ 
AM#^i:©ffii5^^t-^7ffcSo 
40 [016] ^SUS^ffiSCiS^y^-^E^i-^^lfi 

1 -«mtt«AJt«8 («S«/W-.tJ>a-*) , 2 
— Ei^S^s 3— 4— fflm, 5-7i/75^f 
45 T— A, 6-7>y^mx 1 0-A^J^ (Pin) % 11 
—/W— a> y. a — friftqp. ( Bias SW )^ J 2-^7>b* 

JS? (GND) , 1 3-^9-3>hn-M|? (Vap 
c) . 1 4-^5>F<t8^ 1 5-S©4g^ (Vddl) , 
1 6-SS«S^ (Vdd2) , 1 7-^^> F^^ 1 8 
50 -S©«8tfP (Vdd3) , 1 9-UJ^jig^ (Pout) , 2 5 
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~2 7-4^7 7, 3 0-fi^lt^^->gP^ 
3 1-9^t, 4 0 "4fIE[HlE&, 7 0-&igS§> 7 1- 

7 4-APC[h]BS, 8 



-d/a&&§§, 8 6~mtim±imiEmw®$8, 8 7- 

n> hD-Wj;.^ (B) , 88— A/D&m&, 9 



I, 8 2—n> hD— 8 3-tU*l*l/^ 05 ;i/D^>^^ (CK 9 7-7tO^>f (SW) „ 

mi M2 

v<m2 



c,F nF"^^l 2ndFET 3rdFET 

R6 ~^R7 R8 



Rl R2 
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